Chronic dacryocystitis with mucocele of the lacrimal sac is common in cases of epiphora, but the initial factor causing obstruction of the nasolacrimal duct often remains uncertain and pathological examination of excised lacrimal sac tissue commonly shows a chronic, non-specific inflammatory reaction. On rare occasions a dacryolith has been found within the inflamed sac but most of these dacryoliths have occurred in association with mycotic infection and usually accompany the more common canalicular concretions (DukeElder, 1974 It is possible that the initiating factor could be the presence of a lash trapped in the lacrimal sac. The following report describes such a case.
Case report A 55-year-old man had complained for io months of a watering and irritable left eye. The condition began with pain at the inner canthus and there was a profuse yellow discharge. The yellow discharge was only partly controlled by antibiotic drops.
Examination revealed a palpable mucocele of the lacrimal sac and digital compression produced mucopurulent reflux from the puncta. Syringing of the lacrimal passages and macrodacrocystography confirmed the site of obstruction at the lower extremity of a distended sac. The control film showed no evidence of calcification within the lacrimal apparatus and no filling defect was detectable in the contrast medium filling the dilated sac. A mixed growth of coagulase positive staphylococci and diphtheroids was cultured from the discharge.
Dacryocystorhinostomy was performed and when the lacrimal sac was incised, copious mucus spilled out to reveal an elongated yellow dacryolith which was impacted in the upper end of the naso-lacrimal duct. This was submitted to pathological examination together with the excised posterior flaps of the sac wall and nasal mucosa.
The patient had no further symptoms and was discharged from supervision four weeks after the operation.
PATHOLOGICAL FINDINGS
The biopsies of the sac wall showed ulceration of the mucosa and non-specific inflammatory infiltration of the fibrotic wall. The nasal mucosa contained a scattered lymphocytic infiltrate.
The dacryolith was Y-shaped (6 xi mm) and the surface was nodular (Fig. i) . Microscopical examination revealed a hair in the centre of one limb of the Y-shaped structure which was otherwise composed of layers of basophilic granular and eosinophilic homogeneous material interposed with layers of polymorphonuclear leucocytes and lymphocytes (Fig. 2) . In Gram-stained sections bacteria were seen as Gram-positive cocci (i Cum diameter) in chains ( Fig. 2 insert ). An additional feature was the presence of yeast-like structures (2-4 [zm diameter) which stained with periodic acid-Schiff stain and had a clear capsule (Fig. 3) . The alizarin and von Kossa stains for calcium were equivocal although the appearance of the basophilic granular material in the matrix was suggestive of dystrophic calcification.
In an attempt to clarify the structure of the dacryolith further, the remainder of the tissue was removed from the paraffin block and processed for electron microscopy, using the technique described by Jensen (I974).
In the tissue available for study, lymphocytes and polymorphonuclear leucocytes were identified, but many of these cells were degenerate and in some areas there were circular bodies of vesicular and granular nature which could have been derived from cell break4down (Fig. 4) . Elsewhere the ground substance was amorphous but was lined by a zone of granular electrondense material. Hydroxyapatite crystals were not identified in the electron-dense zones (Figs 4 and 5) .
The yeast cells were surrounded by an electronlucent zone which was probably a retraction artefact because elements of the capsule could be identified in these spaces. The cell wall was thin (approximately 5 mm) and the cell membrane was invaginated. occurred at a specific time in the evolution of the dacryolith.
It is interesting to speculate how a pliable lash is able to enter the punctum and pass onwards into the canaliculus. Stern (I952) noted that a lash is thicker than the narrowest part of the canaliculus and he suggested that the lash might be sucked along the canaliculus.
It seems more likely that the movement in the canaliculus is the result of the surface features of the hair itself. The surface structure of a human eyelash can easily be demonstrated by scanning electron microscopy (Fig. 6) . The illustration shows an imbricated surface resembling the overlapping scales on a fish. This dictates a preferential direction of movement towards the root end of the lash as indicated by the arrow in Fig. 6 . A simple demonstration may be performed by placing a hair between the two index fingers and rubbing gently to and fro along the length of the hair. It will always move towards its root. Although most reports of eyelashes found in the lacrimal canaliculi do not specify which end of the lash had entered first, the root was leading in the cases seen by the authors and those described by Stern (1952) and illustrated by Werb (I97I).
Summary
A dacryolith was discovered in the lacrimal sac during a dacryocystorhinostomy for chronic dacryocystitis in which there was mucocele formation. Morphological examination confirmed the presence of an eyelash at the centre of the stone and electron microscopy demonstrated the presence of fungi (Candida sp.) in a matrix which was of markedly variable morphology.
The mechanism by which a hair enters the punctum and passes along the canaliculus may be attributed to the step-like pattern of ridges on the surface of a hair. The directional nature of these ridges dictates preferential movement towards the root end of the hair and prevents movement in the opposite direction.
